The aim of the present research was to evaluate the growth rate of the weight and body measurements of pheasants reared up to the 24th week of life, fed with all-mash mixtures. In the 3rd, 8th, 12th , 16th, 20th and 24th week of life the birds were weighed individually and their body measurements were measured based on which the growth rate indices of the traits researched were calculated. It was found that the body weight of pheasants of both sexes was increasing with the bird age, however there were noted no significant differences of that trait between the 16th and the 20th and the 20th and the 24th week of rearing. As for all the evaluation dates, except or the 3rd week of rearing, sexual dimorphism of the body weight was clearly seen, which was significant (P≤0.05). Similarly as the weight, also the pheasant body measurements were increasing on successive rearing dates. Between the 20th and the 24th week of rearing no significant differences were recorded in most of the traits evaluated. Sexual dimorphism concerning the body measurements was found in birds starting from the 12th or the 16th week of life. The highest growth rate of the body weight and measurements was observed in pheasants up to the 8th week of rearing. The growth rate of all the body measurements was decreasing after the 16th week of rearing, which shows that the pheasant growth was completed. 
Introduction
The research on pheasant growth carried out so far (JAMROZ et al. 1987 , MAZURKIEWICZ et al. 1991 , KOTRBÁČEK et al. 1996 , KJAER 1997 , MARZONI et al. 2005 , VEČEREK et al. 2005 , STRAKOVÁ et al. 2006 ) concerned mostly the effect of different environmental factors (feeding, light, keeping system) or genetic factors (bird origin) on the weight and some body measurements in pheasants at the initial growth period. Such researches which involved older pheasants were reported by KRYSTIANIAK and TORGOWSKI 1998 , NOWACZEWSKI et al. 1999 , SAGE et al. 2002 . Literature, however, offers less information on the body measurements and indices of the growth rate of the body weight and measurements in pheasants at different age.
In Poland pheasants obtained from aviary breeding supply mostly hunting-grounds, and are less used as slaughter birds. However over the recent years there has been observed a growing interest in pheasants as a source of ›safe‹ meat, as well as different than that from broiler chickens, reared traditionally. All that called for taking up research on the growth rate in this bird species and making an attempt at defining the optimal age at which rearing should be completed. The aim of the present research was to evaluate the indices of growth rate of the body weight and measurements in pheasants reared up to the 24th week of life, fed with all-mash mixtures starter, grower and finisher.
Material and methods
The present research was made on the game bird farm in the Kujawsko-Pomorskie Province, Poland. The experimental material was made up of 64 pheasants reared up to the 24th week of life. Up to the 8th week the birds were kept in the rearing house under controlled environmental conditions, and starting from the 9th week to the end of rearing in partially roofed aviaries. Up to the 8th week of rearing only the pheasants were fed with all-mash pelleted mixture starter, where 1 kg of feed contained 27.32 % of protein and 2 800 kcal ME. From the 9th to the 16th week the birds were given the grower mixture, containing 24.21 % of protein and 2 765 kcal ME, while starting from the 17th week to the end of rearing the finisher mixture (18.06 % of protein and 2 750 kcal ME). Additionally from the 9th week of rearing pheasants were given ad libitum leaves and Jerusalem artichoke tubers as well as fodder beets. Pheasant feeding complied with the nutrition guidelines for this bird species (SMULIKOWSKA and RUTKOWSKI 2005) .
In the 3rd, 8th, 12th, 16th, 20th and 24th week of rearing the pheasant body weight was individually controlled with the accuracy up to 5 g. At the same dates there were also made bird body measurements following the method given by ADAMSKI and KUŹNIACKA (2006) . The measuring tape up to 0.1 cm accurate was used to measure the length of the trunk, breast bone, forearm and shank as well as the chest circumference. The slide calliper up to 0.1 mm accurate was used to measure the chest depth and the shank thickness. The measurements taken facilitated the calculation of the indices of the growth rate (%) of the pheasant traits in both sexes according to the following formula:
where tw is the growth rate, mk is the value of a given trait at the end of the period researched, mp is the value of a given trait at the beginning of the period researched.
The numerical data were verified statistically using Statistica PL software (2002) . There were calculated mean values (x) and variation coefficients (v) of the traits researched. Significance of the differences in the traits researched between the weeks of rearing and the sex were verified using the Sheffē test.
Results
The body weight of pheasants of both sexes in total (Table 1) was increasing in successive weeks of life and ranged from 137 g (3rd week) to 1 275 g (24th week), however there were recorded no significant differences in that trait between the 16th and the 20th and between the 20th and the 24th week of rearing. At all the evaluation dates, except for the 3rd week, sexual dimorphism was clearly seen concerning the body weight, which was significant (P≤0.05).
Similarly as the body weight, also the pheasant body measurements (Table 1 and 2) were increasing at successive rearing dates. Between the 20th and the 24th week of rearing there were noted no significant differences in the traits evaluated. The forearm length was the only one which demonstrated no significant differences also between the 16th and 24th week of bird life. Sexual dimorphism, as for most body measurements, was observed in pheasants starting from the 12th or the 16th week of life, except for the length of shank for which no significant differences were found.
The variation coefficients of the body weight were average and in males ranged from 7.0 to 13.6 % and in females -from 7.8 to 16.1 %. As for the length of the trunk and breast bone there were recorded higher variation coefficient values at the beginning of rearing and with age the flock was getting uniform as far as these traits were concerned. The variation coefficient values of the other body measurements were low.
The highest growth rate of the body weight and measurements ( Figure) were recorded in pheasants up to the 8th week of rearing, however the body weight growth expressed as a percentage was highest up to the 3rd week of life and accounted for 147 %, from the 3rd to the 8th week of life -119 %, and at successive evaluation dates it was clearly decreasing. Besides the chest depth the growth of which between the 8th and the 12th week decreased only by 12 % as compared with the period between the 3rd and the 8th week ( Figure) , there was observed a clear decrease in the growth rate of all the characters starting from the 8th week of bird life. The rate of growth of all the body measurements was decreasing till the end of rearing, which demonstrates that the pheasant growth has been completed. For most traits there were found no significant differences between the last two or three rearing dates evaluated. Mean values of the traits in total for pheasants of both sexes marked with different letters differ significantly between week (P≤0.05). *Significant differences in traits between males and females were not observed (P≤0.05). Discussion KJAER (1997) , investigating the effect of the intensity of light on the pheasant growth up to the 6th week of life, recorded about 11 to 17 g lower bird body weight in the 3rd week of rearing as compared with the results reported in the present research. The results of the present research (Table 1) show that 8-and 12-week old birds were heavier than those reported by other authors (MAZURKIEWICZ et al. 1991 , TORGOWSKI and POTKAŃSKI 1994 , SEVERIN et al. 2007 . SAGE et al. (2002) applying high-protein diet in pheasants from the 6th to the 16th or from the 6th to the 10th week of rearing, found in the latter a slightly lower body weight in 16-week-old males and similar in females, as compared with the present research. Similar values of the body weight at the same age in three genetically different populations of pheasants were shown by KRYSTIANIAK and TORGOWSKI (1998). Similarly as in the present research, significant sexual dimorphism in the body weight in the 8th, 12th and 16th week of life in pheasants was reported by NOWACZEWSKI et al. (1999) , as well as SAGE et al. (2002) in 16-week-old birds. In the experiments by SEVERIN et al. (2006 SEVERIN et al. ( , 2007 cocks at the same age were heavier; 1 512 g (20th week) and 1 485-1 540 g (24th week), as compared with the present results.
Figure Indices of growth rate* (%), body weight and measurements in pheasants Indikatoren der Wachstumsrate* (%), des Lebendgewichts und der Körpermaße bei Fasanen
Pheasant body measurements (the length of trunk, breast bone and shank) reported by WINNICKA (cited after MRÓZ 2003) evaluated at similar dates of rearing in most cases were bigger than those in the present research, both in cocks and in hens, except for the length of the trunk measured in the 16th and the 20th week of life, the length of breast bone in the 8th week of life in pheasants of both sexes and in 24-week-old hens, which coincided with the present research. Higher values of some body measurements were also reported by NOWACZEWSKI et al. (1999) and SAGE et al. (2002) .
The reports by WINNICKA (cited after MRÓZ 2003) confirm the greatest growth rate of the body weight and measurements in pheasants up to the 8th week of life; the author also demonstrated that similar values of the growth rate indices between the 8th and the 12th and between the 12th and the 16th week of pheasant rearing, but slightly higher between later evaluation dates as compared with the present results (Figure) . As seen from Figure, slowed-down growth rate of the body weight in pheasants after the 16th week of life is also confirmed by SEVERIN et al. (2007) .
To sum up, one can observe that the body weight and measurements in pheasants of both sexes increased significantly up to the 16th or the 20th week of rearing. Starting from the 8th week the body weight and from the 12th or 16th week most body measurements demonstrated a clear sexual dimorphism. A decreased growth rate of the body weight and measurements after the 16th week of life, no significant differences in the values of the traits analyzed between the 20th and the 24th week of life shows a completed bird growth as well as points to a possibility of completing pheasant rearing earlier, namely between the 16th and the 20th week.
